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Amendments to the Claims : 
This listing of claims replaces all prior versions and listings of claims in the application: 

Listing of Claims : 

1 . (Amended) A semiconductor laser diode comprising: 

a body of a semiconductor material having therein a waveguide region which is not 
intentionally doped and which is of a material which substantially confines photons therein and 
allows the flow of photons therealong; 

means within the waveguide region for generating an optical mode of photons; and 

a clad region on each side of the waveguide region, the clad regions being at least 
partially doped to be of opposite conductivity type; 

wherein: 

said photon generating means [being] is thinner than the thickness of the 
waveguide region and [being] is spaced from the clad [layers] rcgioiis; 

the thickness of the waveguide region and the composition of the waveguide and 
clad regions [being] are such that an overlapping of the optical mode generated in the waveguide 
region into die clad regions is not greater than about 5%; 

the wave^yuide region is of a thickness of at least 500 nanometers: and 

the wave gu ide region has a doping level of no greater than 5xl0'%m^ , 

Cancel claim 2. 
Cancel claim 3. 

4. (Amended) The semiconductor laser diode of claim [3] i in which the materials of the 
waveguide region and the clad regions have a refractive index which provides confinement of the 



Applicant : Garbuzov el al. Aliorney^s Docket No.: 14564-006002 / 1 8.00262; 

Serial No. : 10/778,019 DS08067 

Filed : February 13,2004 

Page : 3 of 26 



oplical mode to the waveguide region with an overlap of the optical mode into the clad regions 
of no greater than 5?/o. 

5. The semiconductor laser diode of claim 4 in which the means for generating photons in 
tlie waveguide region includes at least one quantum well region. 

6. The semiconductor laser diode of claim 5 in which the means tor generating photons in 
the waveguide region includes a plurality of spaced quantum well regions with a ban ier region 
between each pair of adjacent quantum well regions. 

7. The semiconductor laser diode of claim 5 in which the clad regions are of a 
semiconductor material having a lower mdex of refraction than the materials of the portions of 
the waveguide region adjacent the clad regions. 

8. The semiconductor laser diode of claim 7 in which the portions of the waveguide 
region on each side of the quantum well region is of a semiconductor material having a bandgap 
larger than that of the quantum well region. 

9. The semiconductor laser diode of claim 8 in which the portion of the waveguide region 
on each side o f the quantum well region is of uniform composition throughout its thickness. 

1 0. The semiconductor laser diode of claim 8 in which each of the portions of the 
waveguide region on each side of the quantum well region has an inner portion adjacent the 
quantum well region which has a bandgap gi eater than the quantum well region and an outer 
portion adjacent the clad region which has a bandgap greater than that of the inner portion. 

1 1 . The semiconductor laser diode of claim 8 in which the portion of the waveguide 
region on each side of the quantum well region has a graded composition. 
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12. (Amended) A semiconductor laser diode comprising: 

a body of a semiconductor material having top and bottom surfeces and opposed end 
surface; 

a waveguide region in the body extending across the body between the end surfaces, said 
waveguide region being not intentionally doped and being of a material which substantially 
confines photons therein and allows the flow of photons therealong; 

means in the waveguide region for generating an optical mode of photons; 

a first clad region of one conductivity type between the waveguide region and the top 

surface of the body; and 

a second clad region of the opposite conductivity type between the waveguide region and 

the bottom surface of the body; 
wherein: 

said photon generating means [being] is thinner than the thickness of the 
waveguide region and [being] is spaced from the clad region; 

the thickness of the waveguide region and the composition of the waveguide and 
clad regions [being] are such that the generated optical mode does not overlap into the clad 
regions ft-om the waveguide region more than about 5%; 

the waveguide region is of a thickness of at least 5QQ nanometers: and 

the wavemide region has a doping level of not m eater than about 5x 1 0 /cm' . 

Cancel claim 13, 
Cancel claim 14. 

15. (Amended) The semiconductor laser diode of claim [14] 12 in which the materials of 
the waveguide region and the clad regions have a refractive index which provides confinement of 
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the optical mode to the waveguide region with an overlap of the optical mode into the clad 
regions ol' no greater than 5%. 

16. The semiconductor laser diode of claim 15 in which the means for generating photons 
in the waveguide region includes at least one quantum well region. 

1 7. The semiconductor laser diode of claim 1 6 in which the means for generating photons 
in the waveguide region includes a plurality of spaced quantujn well regions. 

1 8. rhc semiconductor laser diode of claim 16 in which the clad regions are of a 
semiconductor material having a lower index of refraction than the materials of the portions of 
the waveguide regions adjacent the clad regions. 

19. The semiconductor laser diode of claim 1 8 in which the portions of the waveguide 
region on each side of the quantum well region is of a semiconductor material having a bandgap 
larger than that of the quantum well regions. 

20. (New) A semiconductor laser diode com prisintz: 

a bodv of a semiconductor material having therein a waveguide v c ^iion which js_not 
intentionally doped and which is of a material which substantiallv confines ph o tons therein and 
allows the flow of photons therealon g; 

means within the waveguide region for generatinu an o p tical mode of photons :.and 

a clad region on eac h s ide of the wavcCTide reuion. the clad regio ns bein^^ aLleM 
partially doped to be of opposite conductivity type, 

wherein said photon iieneratimi means is thinner than the thickness of the waveguide 
reizion and is spaced from the clad regions, 

wherein at least a portion of the waveguide reuion on each side of the means for 
generating an optical mode of photons is of a uniform com position throuuhout its thickness. 
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whcreiii the thickness of the vvavcCTidc rcRions and the composition of the waveg uide 
and clad re i >ions are such that an overlapping of the optical mode generated in the waveuxiide 
region into the clad regions is not ereater than about 5%; and 

wherein the means tbr generating photons in the waveguide region includes a pkirality of 
s paced quantum well regions with a barrier region between each pair of adjacent quantum well 
regions. 

21 . (New) The semiconductor laser diode of claim 20, wherein the waveguide region is 
of a thickness of at least 500 nanometers. 

22. (New) The semiconductor laser diode of claim 20, wherein the waveguide regi on has 
a doping level of no greater than 5xlO'^/cm\ 

23. (New) The semiconductor laser diode of claim 20. wherein the materials of the 
w aveguide region and the clad regions have a refractive index which provides continement ofjlie 
optical mode to the wavceuide region with an overlap of the optical mode int o the clad rc jdons 
of no greater than 5%. 

2 4 . (New) The semiconductor laser diode of claim 56. wherein the means for gen erating 
photons in the wa v eguide region includes at least one quantum well region . 

25. (New) The semicon ductor laser diode of claim 5 6 , wherein th e means tk geiieiMnM 
photo ns in the wa veguide region include s a pluralit y oFspaced_guanMlIJ!V£! l w jtjM 
barrier region between each pair of adiacent quantum well regions. 

26. OJew) The semiconductor laser diode of claim 20. wherein die clad regicms^e of a 
semiconductor material having a lower index of refraction than materials of p ortions of the 
waveguide region adiacent the clad regions. . 



Appiicanl : Garbuzov el al. AUorney's Dockei No.: 14564-006002/ 18.00262; 

Serial No. : 10/778.019 DS08067 

Filed : February 13,2004 

Page : 7 of 26 



27. (New) ^rhe semiconductor laser diode of claim 24. whe r ein portions of the 
vvavcCTide region on each side of the quantum well region are of a semiconductor material 
havina a bandgap larger than that of the quantum well region. 

28. fNew) The semiconductor laser diode of claim 24, vvherciii portions of the 
waveguide region on each side of the quantum well reg ion ea ch have an inner poition adjacent 
the quantum well region with a bandgap greater than the q uantum well region and an outer 
portion adjacent the chid re g ion with a bandgap greater than that of the inner portion. 

29. (New) The semiconductor laser diode of claim 20. wherein the thickness of the 
waveguide region and the composition of the waveguide and clad region s are such th at an 
o verlapping of the optical mode generated in the waveguide region into the clad regions is not 
greater than about 2%. 

30. (Mew) The semiconductor laser diode of claim 20. wherein the waveguide region has 
a length greater than about 2.0 mm. 

3 1 . mew) The semiconductor laser diode of claim 20, wherein the wa veguide region is 
Of a thickness of about 0.7 um. 

;^2. (Ne w) The semiconductor laser diode of claim 20. w herein.the waveguide region is 
of a thickness of about L3 um. 



33. (New) The semiconductor laser diode oi' claim 24. wherein the quantum well region 
consists e ssentially of InGaAs. 
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34> ( New) TTie semiconductor laser diode of claim 20. wherein the wavcmii de re.u ion 
consists essentially oF AlGaAs. 

35. (New) The semiconductor laser diode of claim 24. wherein the quantu m well reuion 
consists essentially of InGaAsP. 

36. TNew) The semiconductor laser diode of claim 20. wherein the waveuuide region 
consists essentially of InGaAsP. 

37. ( New) The semiconductor laser diode o f rlaim 20. wherein the waveguide region 

compnses in and_Ga, 

38. ( New ) A semiconductor laser diode co mprisinij^ 

a b ody of a semiconductor material having therein a waveuuide reuion comprising In ai id 
Ga, which is not intentionally doped and which substantially confmes photons therein and allows 
the How of photons therealong; 

a quantum well retzion within the wavctruide region for g en erating an optica l mode of 

photons; and 

a clad region on each side of the waveguide region, the clad re gions being at lea st 
partially doped to be of opposite conductivity type; 

wherein said quantum well region is thinner than the thickness of the waveguide ivmm 
and is spaced from the c lad re^kMis; 

wherein the thickness of the waveguide regions and the composit ion of the wave guide 
and cl ad regi ons are such that an overlapping of the optical mode g enerated mJhe_wave,guide 
rgaioii into the clad re gions is n ot gre ater than a bout 5%; an d 

wherein the quantum well region consists essentially of I nGaAs. 



Cancel claim 39. 
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40. (New) Tlie sciniconductor laser diode of claim 38. wherein the wavcuu ide region 
consists essentially of AlGaAs. 

41 . (New) A semiconductor laser diode comprising: 

a body of a semiconductor material havini ^ therein a waveguide rceion comp^isin^ In and 
Ga, which is not intentionally doped and which substantially confines photons therein and allows 
the How of photons thcrcalonu; 

a quantum well retiion w ithin the waveg uide region for een eratinp^ an optical mode of 

photons; and 

a cla d reu ion on each side of the vvaveuuide region , the clad regions being at least 
pailially doped to be of op posite co n ductivity t ype; 

where in said qu antum well region is thinner than the thickness of the waveguide resi on 
and is sp aced from the clad regions: 

wher ein the thickness of the waveguide regions and the compositio n of the wave^u^ 
and clad regions are such that an overlapping of the optical m ode generated in the waveguide 
region into the clad regions is not greater than about 5%, and 

wherein the quantum well region consists essentiall y of InGaAsP. 

42. (New) A semiconductor laser diode comprising: 

ajhody of a semi material having therein a waveguide region comprisin g,.„jjiand 

G a > which is not intentiona ll y doped and which subst ant ially confines photons therein and allows 
the How of photons thcrealon g; 

a quantum well region within the waveguide region for generating an optic al mode of 
photons: and 

a clad region on each side of the waveguide region, the clad regions being at least 
partially doped to be of opposite conductivity type; 
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wherein said quantum well reeion is thinner than the thickness of the wavcj^uide rc)>ion 
and is s paced tVoni the clad re gions; 

wherein the thickness of the wavetiuide re u ions and the composition of^th e wavejiuide 
and clad'rciiions arc such that an overlapping of the optical mode tzencrated in the waveguide 
region into the clad regions is not greater than about 5%, and 

wherein the waveguide region consists csscntiallv of InGaAsP. 

43. (New) The semiconductor laser diode of claim 38, wherein the w aveguide region is 
of a thick ness oi at least 500 nanometers. 

44. ( New) A semiconducto r laser diode co mpriMll^; 

a body ol^a semiconductor material havin g therein a waveguide regio n comprisin a.ilLMld 
Ga^hich i s not intcniionallv doped and which substantiallv confines photon s t herein and a JUnvs 
the flow of photons therealong; 

a quantum well region witliin the waveguide region for generating an optical mo de of 

photons; and 

a clad region on each side of the waveguide region, the clad region s being at le ast 
partially doped to be of opposite conducti vity t ype; 

wh erein said quantum well region is thinner than the thickness of the waveguide regi on 
and is spaced f rom the cla d regions; 

wherein the thickness of the w^avcguide regions a nd the composition of the waveguide 
and clad regions arc such that an overlapping of the optical mode generated in the waveguide 
region into t he clad regions is not greater t han abiiul5gi,.aji^ 

wherein the waveguide region has a doping level of no greater than 5x 1 0^7cm". 



45. (New) The semiconductor laser diode of claim 3<S, wherein the materia lsjifthe 
waveguide region and the clad regions have a refractive index which provides confmemcnt of the 
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o ptical mod e to the wave g uide region with an overlap of the optical mode into the clad rcRions 
o f no ureater than 5%. 

46. (New) A semiconductor laser diode comprising: 

a body of a semiconductor material having therein a waveguide region comp rising Inand 
Ga, which is not intentionally doped and which substantially confines photons therein and allows 
the How of photons thercalonR; 

a pluralit y of spaced quantum well regions within the waveguide region for generating an 
optical mode of photons with a barrier region b etween each pair of adjacent quantum well 
regions; and 

a cl ad region on each side of the waveg ui de reeion. the clad regions b eing at least 
partiaHy do ped to be of opposite conductivity type; 

wherein each of said quantum w^cll re g ions is thinner than the thickness of the w aveguide 
region and is sp aced from the cla d regions; 

wherein the thickness of the waveguide regions and the composition of the w aveguide 
and clad regions arc such that an overlappmu of the optical mode generat ed i n the wave jomje 
region into the clad regions is not g r eater than about 5%. 

47. (New) A semiconductor laser diode comprisin g: 

a body of a semiconductor material having therein a waveguide re &Lpn.cgjTi^ 
Ga. which is not intentionally doped and which subs tantially confines photons therein and allows 

th e t 1ow of photonjiiher^ 

a quantum well region within the waveguide re gicmJk-^ciieratb^ 

pho tons; and 

a_cljid r egion on each side of the waveguide region, the clad regions being at jeast 
paitially doped to be of opposite conduc tivity type; 

wherein said quantum well region is thinner than the thickness of the waveguide region 
and is spaced from the clad regions: 
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wherein the thick nt><^^ of t he vvavep;uide reg ions and the comp ositi on of the wa ve guide 
and clad reuions are sueh that an overla pping of the o ptieal mode generated in the wavei^uide 
region into the clad reirions is not greater than about 5%. and 

w herein the clad regions are of a semiconductor material having a lo we r index of 
refraction than the materials of portions of the waveguide region adjacent the clad regions. 

48. (New) A semiconductor laser diode comprising: 

a body of a semiconductor material having therein a waveguide region comprising In and 
Ga . which is not intentionally doped and which substantially confines photons therein and allo ws 
the flow of photons therealon g; 

a quantum well region Within the waveguide region for gen erating an o pti cal mode of 
photons; a nd 

a clad re gion on each side of the waveguide region, the cla d regions bei ng at least 
partially do ped to be of opposite conductivity type; 

wherein said quantum well region is thinner than tlie thickness of the wave guide region 
and is spaced from the clad region s; 

wherein the thickness of the waveguide regions and the composition of the waveguide 
and clad regions are such that an overlat:)ping of the optical mode generated in the w aveguide 
region into the clad r e gions is not greater than about 5%^md 

wherein portions of the waveguide region on each side of the q uantum well region are of 
n <;emicnnductor ma terial having a bandgap lar g er than that of the quan t um well region , 

49. (Ne w) A semiconductor las er diode comprising: 

a body of a semiconductor material having therein a wavegxiide region comprising In a nd 
Ga. which is not intentionallv doped and which substantially confines photon s therein and allo ws 
the flow of photons therealong; 

A f[imnftim wkII re gion within the waveguide region for g enerating an o ptical mode of 

photons;, and 
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a clad re gion on each side of the waveguide rciiion. the clad reu ions being at least 
partially doped to be of opposite conductivity type: 

wherein said quantum well reuion is thinner than the thickness of the waveguid e re^zion 
and is spaced from the clad regions; 

wherein the thickness of the waveguide regions and the conmositm ofjllg^^ 
and clad regions are such that an overlapping of the optical mode generated in the w a veguide 
region into the clad regions is not greater than about 5%, a nd 

wherein portions of the waveguide region on each side of the quantum well rcgi( )ncach 
have an inner portion adjacent the quantum well region with a bandgap greater than the ciuantimi 
well reirion and an outer portion adjacent the clad region with a bandgap great er than th^iLofJLhg 
inner portion. 

50. (New) ^fhe semiconductor laser diode of claim 38, wh erein a portjonMi^^ 
waveguide region on each side of the quantum well region h as a graded composition, 

51 . ("New) The semiconductor laser diode of claim 38, wh erein a portjoju^ 
waveguide region on each side of the quantum well region ha s a_unj:lbrm cpmposit 

52. (Ne w) The semiconductor laser diode of claim 38. wherein the thickness of the 
waveg uide re g ion ajid the composition of the waveguide and cla d regions a re such that an 
overlapping of the optical mode genen ^^^-^ i^. wnvf^^riiide repion into the clad regions is not 
greater than about 2%. 

53. (New) A semiconductor laser diode comprising: 

a body of a semiconductor material having therein a wave guide regioiijcmilimg-iluUj^ 
Ga. which is not intentionally doped and which substantially confines pho ton s therein and al lows 
the tlovv of photons thercalong; 
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a qi umium well region within the wavcmnde rcdon for ucncratinu an optical niodeoj 
photons; and 

a clad rcuion on each side of the waveguide region, the clad rcuions bcin )> at least 
partially dop p^i to he of opp osite conductivity type: 

wherein said quantum well retiion is thinner than the thickness of the wavciiuidc region 
and is spaced from the clad reuions; 

wherein the thickness of the waveguide regions and the compositio n of the waveguide 
and clad regions are such that an overlappijm of the optical mode generated in the wavcRuide 
region into the clad regions is not greater than about 5%, and 

wherein the waveguide region has a length greater than about 2.0 mm. 

54. (New) The semiconductor laser diode of claim 38. wherein the waveguide rejumMg 
a thickness of about 0.7 um. 

55. ( New) A semiconductor laser diode of comprising: 

a body of a semiconductor material having therein a waveguide reg i on comprisi niLllLMd 
Ga. which is not intentionally doped and which substantiall y confines photo ns therein and allows 
the flow of photons thcrealong: 

a quantum well region within the waveguide region f or generating a n optical mode of 

photons: and 

a clad re g ion on each side of the waveguide region, the clad regio ns being at least 
pnrtinllv doped t o be of o pposite conductivity type; 

wherein said quantum well region is thinner than the thickness of t he waycMj de reg ion 
nnd '\<i spaced fro m the clad regions; 

xvhr>roin \hi- thirkne<^s of the wa veguide regions and the composition of the waveguide 
a nd clad regions are such that an overl a pping of the opti cal nio de g e n erated in the waveguide 
regi on into the clad regions is not greater than abou t 5% . and 

wherein the waveguide region has a thicknes s of about 1 .3 um. 
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56. (New) A semiconductor laser diode comprising: 

a body of a semiconductor material having therein a waveguide region which is not 
intentionally doped and which is of a material which subst^uitiallv confines photons therein and 
allows the flow of photons thercalonu; 

means within the waveguide region for generating an optical mode of photons: and 

a clad region on each side of the waveguide region, the clad regions being at least 
partially doped to be of opposite conductivity type, 

wherein said photon generatin g means is thinner than the thickness of the waveguide 
region and is spaced from the clad regions, 

wherein at least a portion of the waveguide re gi on on each side of the means for 
generating an optical mo de of photons is of a uniform composition throughout i ts thickness, 

wherein the thickness of t he wa veguide regions and the com position of the waycMide 
anddad regions are such that an oveda ppi ng of the optica l mode generated in i hc w aveguide 
region into the clad regions is not greater than about 5%: and 

wherein the waveguide region has a do p ing level of no greater than 5x I O ' Vcnr_. 

57. (New) The semiconductor laser diode of claim 56> wherein the waveguide region is 
of a thickness of at least 500 nanometers. 

58. (New ) The semiconductor laser diode of claim 56. wherein the materials of t he 
waveguide re g ion and the clad regions have a refractive index that provides confme ment of the 
o ptical mode to the waveguide region with an overiap of the optical mode int o the clad regions 
of no greater than 5%. 

59. (New) The semiconductor laser diode of claim 56, wherein the clad regions are of a 
semiconductor material having a lower index of refraction than materials of portions of the 
waveguide region adjacent the clad regions. 
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60. (New) The semiconductor laser diode of claim 56. wherein the th ickness of the 
waveLiuidc region and the composition of the ^vavc ^ uide and clad regions are .s uch that an 
overlapping oFthe optical mode generated in the wavc^ niHe. rtMiinn into the clad regions is not 
greater than about 2%. 

M_ (Na w) The semiconductor laser diode of claim 56 , v^hprein the waveguide region has 
a length greater than about 2.0 mm. 

62. ( New) The semiconductor laser diode of claim 56, wherein th e wa\^RuidjLrea^^ 
of a thickness of about 0.7 um. 

6". (Nc^w) The semiconductor laser diode of claim 56, wherein the vm^ukk^m^^ 
of a thickness of about L3 um. 

64. (N ew) l^he semiconductor laser diode of claim 56. wherein the waveguid( Lrej>ion 
con.si<;ts ess entially of AlGaAs. 

65. (New) The semiconductor laser diode of claim 56. wherein thejwavcKujdejiegion 
consists essentially of InGaAsP. 

66. ( New) The semiconductor laser diode of claim 56. whe rein the waveguide region 
com prises In and Ga. 

67. (New) A semiconductor laser diode compnsin g: 

a body of a semiconductor material having therein a waveguide region w Mgllil^ 
intentionall y doped and which is of a material which substantially co nfines photons therein and 
allows the flow of photons thcrealong; 
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means within the wavcRuiclc region for generating an optical mode of photons; and 

a clad region on each side of the waveguide region, th e clad regions being at least 
partially doped to be o f opposite conductivity iwc, 

wherein said photon generatin g means is thinner than the thickness of the w aveguide 
region aiul is spaced from the clad regions, 

wherein at least a portion ol'the waveguide region on each side of the meahs for 
generating an optical mode of photons is of a uniform composition t hroughout its thickness, 

wherein the thickness of the waveguide regions and the composition of the wave^^u ide 
and clad regions arc such that an overlapping of the optical mo de generated in the waveguide 
re gion into the clad regions is not gieater than about 5%. and 

wherei n tlie clad re gi ons are of a .semiconduct or material havin g a low er index of 
refraction than materials of portions of the wav eg uide region adjacent the c ladj:c£ions, 

68. (New) The semiconductor laser diode of claim 67. wherein the wav eguide region ls 
of a thickness of at least 500 nanometers. 

69. (New) The semiconductor laser diode of claim 67. wherein the ma teri als of the 
waveguide region and the clad regions have a refractive index which provides confinement of the 
optical mode to the wavegiiidc region with an overlap of the optical mode i nto the clad r egions 
of no greater than 5%. 

70. ( New) The se miconduct or laser diode of claim 67, wherein the mea ns for generating 
p hoton s in the waveguide region includes at least one quantum well re gion. 

71. (New) The semiconductor laser diode of claim 67. wherein the means for generating 
photons in the waveguide region includes a plurality of spaced quantum well regions with ^ 
barrier region between each pair of adjacent quantum well regions. 
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72. (New) The semiconductor laser diode of claim 67. wherein the thickness of the 
waveguide reuion and the composition of the waveguide and clad regions are such that an 
overlappine of the optical mode generated in the waveguide region into the chid regions is not 
greater than about 2%, 

73. (New) The semiconductor laser diode of claim 67, wherein the waveguide region has 
a length in-cater than about 2.0 mm. 

74. (New) The semiconductor laser diode o f claim 67, wherein the waveguide region is 
of a thickness of about 0.7 ^m. 

75. (New) The semiconductor laser diode of claim 67, wherein the wave gui de re.gion is 
of a thickness of about 13 um. 

76. (New) The semiconductor laser diode of claim 67. wherein the waveguide tmm 
consists essentially of AlGaAs. 

77. (New) The semiconductor laser diode of claim 67. wherein the waveguide region 
consists essentially of InGaAsP. 

78. (New) The semiconductor laser diode of claim 67, wherein the wave g uide region 
comprises In and G a. 

79. (New) A semiconductor laser diode comprising: 

a body o f a semiconductor material ha ving therein a waveguide r eg ion which is „not 
intentionally doped and which is of a material which substant ially con fines photon s th erein and 
allows the How of photons therealong; 

means within the waveguide region for generating an optical mode of photons: and 



Applicant : Garbiizov et al. Attorney's Docket No.: 14564-006002 / IS.00262; 

Serial No. : 10/778,019 DS08067 

Filed : February 13.2004 

Page : 19 0126 



aclad^rcgi on on each sid e of the waveguide rmon. the clad regions bein^ at leas t 
partially doped to he of opposite conductivit y ty pe, 

wherein said photon generating means is thinner than the thickness of the waveguide 
region and is spaced from the clad regions, 

wherein at least a portion of the waveguide region on each side o f the means for 
generating an optical mode of photons is of a uniform composition throughout its thickness. 

wherein the thickness of the waveguide regions and the composition of the waveguide 
and clad re g ions arc such that an overlapping of the optical mode generated in the waveguide 
re gion into the clad regions is not greater than about 5%, and 

wherein the waveguide region has a length greater than about 2.0 mm. 

80. (New) The semiconductor laser diode of claim .79, wherein the waveguide re .u.ionjs 
of a thickness of at least 5QQ nanometers. 

81 . (New) The semico n ductor laser diode of clai m 79, wherein the m aterials of th e 
wavegu ide region and the clad regions have a refractive ind e x which provid es confinementjrfj^ 
optical mode to the waveguide region with an overlap of the optical mode into the clad regions 
of no greater than 5%. 

82. fNew) The semiconductor laser diode of claim 79, wherein the means for generating 
photons in the waveguide region includes at least one qua ntum vvell region. 

83jjslew) T he semiconductor laser diode of claim 79, w^herein t he tliickness of the 
w aveguide region and the composition of the waveguide and clad regions are such tha t an 
■overlapp ing of the optical mode generated in the waveguide region into the clad regions is not 
greater than about 2%. 
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84. TNcw) The semiconductor laser diode of claim 79, wherein the waveguide region is 
of a thickness of about 0.7 ^m. 

85. (New) The semiconductor laser diode of claim 79. wherein the waveguide romon is 
of a thickness of about 1.3 um. 

86. f New) The semiconduct or laser diode of cla im 79, wherein the wave guide rejdm), 
consists essentially of AlGaAs. 

87. ( New) Tlie semiconductor laser diode of claim 79 . wherein the waveguid e region , 
consists essentially of InGaAsP. 

88. ( New) The semiconductor laser diode o f claim 79, wherein the wa ve;>ujdej:eMM 
c omprises In and Ga. 

89. (New) A semiconductor laser diode comprising: 

a body of a semiconductor material having therein a waveguide region which is n ot 
intentionally dot>ed and which is of a material which substantially confine s photons therein and 
allows the flow of photons therealonj>; 

means wit hin the waveguide region for generating an optical nK)de of M)oK)^^ 

a cl ad region on each suie ot the waveguide re gion, t he clad regions be inR aUeast 
paitiallv do ped to be of o pp osite condu ctivitvlym 

wherein said pho ton generating mea ns is thinner than the thickness of the wMCKuidc 
regio n and is space d from the c lad regions, 

wherein at least a poit ion of the wave gu ide region on each side of the mean s for 
generating an optical mode of photons is of a unifonn composition t hroughout itsjhidgiess^ 
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wherein the thickness of the waveguid e regions and the composition of the waveuuide 
and clad regions are such that an overlapping of the optical mode generated in the wavcuuide 
region into the clad regions is not greater than about 5%. and 

wherein the waveguide region is oFa thickness of about 1 .3 |.im. 

90. (New) The semiconductor laser diode of claim 89, wherein the waveguide region is 
of a thickness of at least 500 nanometers. 

91 ■ (New) The semiconductor laser diode of claim 89, wherein the materials of the 
waveguide regi on and the clad regions have a refractive index which provides confinement of the 
o ptical mo de to the waveg uide region with an overlap of the optical mode into the clad regions 
of no greater than 5%. 

92. (New) The semiconductor laser diode of claim 89, wherein the means for generatin g 
photons in the waveguide region includes at least one quantum well region. 

93. (New) The semiconductor laser diode of claim 89, wherein the thickness of the 
waveguide region and the composition of the waveguide and clad regions are such that an 
overlapping of the o ptical mode generated in the waveguide region into the clad re gions is not 

urcalcr than about 2%. 

94. (New) The semiconductor laser diode of claim 89. wherein the w aveguide region 
consists essentially of AlGaAs. 

95. ( New) The semiconductor laser diode of claim 89, wherein the waveguide region 
consists essentially of InGaAsP. 
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96. (New) The semiconductor laser diode of claim 89, wherein the waveguide reuion 
comprises In and Ga. 

97. (New) A semiconductor laser diode comprising: 

a body of a semiconductor material havini> therein a waveguide region which is not 
intentionally doped and which is of a material which substantially confines photons therein and 
allows the flow of photons tlierealong: 

means within the waveguide reuion for generating an optical mode of photons; and 

a clad region on each side of the waveaxiide region, the clad regions being at least 
parti ally doped to be of op posite conductivity type, 

wherein said photon generating means is thinner than the thickness of the waveguide 
region and is spaced from the clad re g ions, 

wherein at least a portion of the waveguide region on each side of the means for 
generating an optical mode of photons is of a uniform composition throughout its thick ness, 

wherein the thickness of the waveguide regions and the composi ti on of the waveguid e 
and clad regions are such that an overlapping of the optical mode gener ated in the waveguide 
region into the clad regions is not greater than about 5%. and 

wherein the waveguide region consists essentially of InGaAsP . 

98. (New) ^fhc semiconductor laser diode of claim 97, wherein the waveguide region is 
of a thickness of at least 500 nanometers. 

99. (New ) The semiconductor laser diode of claim 97. wherein the materials of the 
waveguide regio n and the clad regions have a re fractive index which provides confmemeni of th e 
o ptical mode to the waveguide region with an overlap of the optical mode into the clad r egions 
of no gj-eater than 5%. 
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100. (Ncw^ 1 he semiconductor laser diod e of claim 97. wher ein the means for 
generating photons in the vvavcmiidc region includes at least one quantum well re gion. 

101 . (New) The semiconductor laser diode of claim 97, wherein the thickness of the 
wavcuuide region and the composition of the waveguide and clad regions are such that an 
overlappinu of the optical mode generated in the waveguide region into the clad regions is not 
greater than about 2%. 

102. (New) The semiconductor laser diode of claim 97, wherein the waveguide region is 

of a thickness of about 0.7 um. 

103. (New) The semiconductor laser diode of claim 97> wherein the quantum well region 
consists essentially of InGaAsP. 

104. (New) A semiconductor laser diode com prisum: 

a body of a semiconductor material having therein a waveguide re g ion which is not 
intentionally doped and which is of a material which substantially confines photons therei n and 
allows the flow of photons tlierealong; 

means within the waveguide region for generating an optic al mode of photons: and 

a clad reg ion on each side of the waveguide region, the clad regions being at least 
partially d o ped to be olx)pposite conducti vity type, 

wherein sai d photon genera tin g means is thinner than the thickness of the waveguide 
region and is spaced from the clad regions. 

wherein at lea st a portion of the waveguide region on each side of the means for 
generating an optical mode of photons is of a uniform com positi on througliout its thickness , 

wherein the thickness of the waveguide regions and the composition of the wavegu ide 
and clad regions ai'C such that an overlapping of the optical mode generated in the waveguide 
region into the clad regions is not greater than about 5%, and 
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wherein the waveguide region comprises In and Ga. 

105. (New) The semiconductor laser diode of claim 104, wherein the waveguide region 
is of a thickness of at least 500 nanometers. 

106. (New) The semiconductor laser diode of claim 104, wherein the materials of the 
waveguide region and the clad regions have a refraciive index which provides confinement of the 
o ptical mode to the waveguide region with an overlap of the optical mode into the clad regions 
of no greater than 5%. 

107. (New) The semic on ductor laser dio de of claim 104, wherein tl^e means for 
generating photons in t he waveguide region includes at least one quantum we ll region. 

108. (New) The semiconductor laser diode of claim 104. wherein the thickness of the 
waveguide region and the composit i on of the waveguide and clad regions are such that an 
overlapping of the optical mode generated in the waveguide region into the c lad regions is not 
greater than about 2%. 



109. (New) The semiconductor laser diode of claim 104, wherein the waveguide region 
is of a thickness of about 0.7 um. 



